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A noninvasive bedside measurement that would predict nonsurvivors with congenital diaphragmatic hernia (CDH) pre-ECMO has been elusive. It has been shown, on living and postmortem CDH lungs, that there is a critical lung volume below which a very high mortality is predicted. 2, 3 Pulmonary hypoplasia is associated with a hypoplastic vascular bed that leads to pulmonary hypertension, which has structural and functional components. ECMO effectively reverses the functional hypertension and initiates vascular remodeling, but does not significantly alter the structural hypoplastic component associated with pulmonary hypoplasia. 3 Baumgart et al. 4 have shown that in CDH with severe pulmonary hypoplasia, the fetal heart is malpositioned and there is redistribution of fetal cardiac output, which may result in left ventricular hypoplasia. This suggests that the maldevelopment of the left ventricle may not only mirror the severity of pulmonary hypoplasia with CDH, but may have an independent influence on outcome. Suda et al., 5 using echocardiographic measurements of the ratio of the added diameters of hilar left and right pulmonary arteries to the diameter of descending aorta, noted that ratios <1.3 predicted CDH mortality with a sensitivity of 85% and specificity of 100%. This ratio may be a function of lung and vascular hypoplasia as well as fetal redistribution of left cardiac output. Springer et al. 1 calculated left ventricular mass (LVMASS) and fractional shortening (FS) of left ventricles from echocardiographic measurements, prior to CDH surgical repair. Using the equation LVMASSÂFS 1 / 2 , they showed that an index of <1.2 was associated with nonsurvival, despite maximal intervention.
In their study, the left ventricular mass was calculated using Model 4 of the area-length method of Wyatt et al., 6 which was the second most accurate method used in that study. The most accurate method, and the one most applicable in hearts with a great deal of asymmetry, was Model 1 -a cumbersome method in which four cross-sectional areas are used instead of the one used in Model 4. In the study by Springer et al., the left ventricular mass alone did not achieve a p value <0.793. When the square root of the product of the left ventricular mass and fractional shortening is used, the p value becomes 0.07. Since fractional shortening is quite dependent on the symmetry of the left ventricle, one wonders about the importance of some other factor, such as left ventricular asymmetry resulting from the effect of pulmonary hypertension, on the shape of the left ventricular septum, rather than the left ventricular mass primarily.
Contrary to popular thought, the functional residual capacity (FRC) or total lung volume can be easily, accurately, and noninvasively measured presurgery at the bedside with a helium dilution computerized system (Equilibrated Bio Systems, Melville, NY).
7 Table 1 shows the FRC per kilogram of body weight for three infants without CDH and six with CDH. The normal FRC per kilogram is 25 ml. 8 The infant with the smallest lung volume (8.5 ml/kg) died postsurgery. A low FRC, like any laboratory or test result, including echocardiographic findings, needs to be interpreted with circumspection. The FRC with CDH may be increased by assisted ventilation and can be decreased by reversible conditions such as interstitial edema, atelectasis, intubation tube placement, and compression of the lung by stomach or bowel filled with gas. Surgery appears to improve lung volume, sometimes markedly.
Lung volume, modified McGoon Index, and LVMASSÂFS 1 / 2 measurements presurgery, together, may give information on the Letter to the Editor
